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=> s substituted or ratio 
559978 SUBSTITUTED 
1438390 RATIO 
L6 1978171 SUBSTITUTED OR RATIO 

=> s 15 and 16 

L7 23 L5 AND L6 

=> s 17 and (PY<2005 or AY<2005 or PRY<2005) 
25158051 PY<2005 
5164796 AY<2005 
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L8 17 L7 AND (PY<2005 OR AY<2005 OR PRY<2005) 

=> d 18 1-17 ti abs bib 

L8 ANSWER 1 OF 17 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Production and use of hydroxyethyl starch 

AB Hydroxyethyl starch (I) useful in pharmaceuticals and 

having weight-average mol. weight (Mn) >500,000, degree of substitution (DS) 

0.25-0.5, and C2/C6 ratio 2-<8 is prepared Suspending 30 kg 

wax-cornstarch in 52.2 kg H20activating at 85° with 5.1 g NaOH, 

adding 4.159 kf liquid ethylene oxide, heating slowly to 40°, 

stirring for 2 h, reducing Mn by heating with 20% HC1 (giving pH 2.0) at 

75°, cooling to 50°, and ultrafiltration gave I with DS 

0.39, Mw 1520, and C2-C6 ratio 2.3. Use of I as, i.a., a plasma 

volume expander is exemplified. 
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TI Production and use of hydroxyethyl starch 

IN Boll, Michael; Fisch, Andreas; Spahn, Donat R. 

PA B. Braun Melsungen A.-G., Germany 

SO PCT Int. Appl., 39 pp. 
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L8 ANSWER 2 OF 17 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Equivalence of hydroxyethyl starch HES 130/0.4 and HES 
200/0.5 for perioperative volume replacement in major 
gynecological surgery 

AB Hydroxyethyl starch solns. (HES) are increasingly used 

for the compensation of surgical blood loss. The objective of this clin. 
trial was to compare a novel 6% HES 130/0.4 solution with a favorable 
Pharmacol, profile and a standard 6% HES 200/0.5 solution for maintenance of 
hemodynamic stability in major gynecol. surgery. Sixty female patients 
aged 18-80 yr undergoing major gynecol. surgery with indication for 
perioperative colloidal volume replacement were enrolled in this 
prospective, randomized double-blinded clin. study. The administration of 
study medication was dependent on individual requirements to maintain 
hemodynamic stability. The amount of study medication required from 
induction of anesthesia until 6 h postoperatively served as the primary 
investigative parameter. Results: The two one-sided test procedure by 
Westlake demonstrated equivalence of mean infused vols, between HES 
130/0.4 and HES 200/0.5 during the study period (1224 ± 544 mL and 1389 
± 610 mL, resp., P < 0.05) . Perioperatively , hemodynamics did not 
differ significantly between treatment groups. While none of the mean 
values of coagulation parameters shifted outside the normal range, the 



degree of hemodilution revealed reduced hematocrit values in HES 200/0.5 
treated patients at 6 h postoperatively (P < 0.05). Moreover, prothrombin 
time (PT) was higher and consequently international normalized 
ratio (INR) was lower at the same time point for patients who 
received HES 130/0.4 (P < 0.05). This clin. trial demonstrated 
therapeutic equivalence of this novel low-substituted HES 

130/0.4 solution and a standard HES 200/0.5 solution for perioperative volume 
replacement. Moreover, both HES prepns. were equally well-tolerated and 
saf e . 
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TI Equivalence of hydroxyethyl starch HES 130/0.4 and HES 

200/0.5 for perioperative volume replacement in major 

gynecological surgery 
AU Sander, 0.; Reinhart, K.; Meier-Hellmann, A. 
CS Department of Anaesthesiology and Intensive Care Medicine, 

Friedrich-Schiller-University Jena, Jena, Germany 
SO Acta Anaesthesiologica Scandinavica (2003), 47(9), 1151-1158 
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L8 ANSWER 3 OF 17 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Hydroxyethyl starch (HES) 130/0.4 provides larger and 

faster increases in tissue oxygen tension in comparison with 

prehemodilution values than HES 70/0.5 or HES 200/0.5 in volunteers 

undergoing acute normovolemic hemodilution 
AB Stable hemodynamics and improved rheol. are important effects of 

hemodilution with hydroxyethyl starch (HES) infusions. 

One clin. indicator of improved rheol. is increased tissue oxygen tension 
(tp02). In this prospective, randomized, double-blinded, crossover study, 
we examined the effects of acute normovolemic hemodilution with HES 130/0.4 
on hemodynamics and skeletal muscle tp02 in comparison with conventional 
HES solns. Twelve healthy volunteers were randomly enrolled in each 
group. At an interval of >8 days, volunteers donated 18% of their calculated 
blood volume within 30 min and randomly received 6% HES 130/0.4, 6% HES 
70/0.5, or 6% HES 200/0.5 (crossover design) in a 1:1.2 ratio to 
their blood loss. Hemodynamic variables, tp02 in the quadriceps muscle, 
hematocrit, plasmatic HES concns. , plasma viscosity, colloid osmotic 
pressures, and platelet aggregation were measured until 6 h after the 
infusion of HES. No differences were found among groups with respect to 
changes of hemodynamics, hematocrit, or platelet aggregation. With HES 
200, colloid osmotic pressures and plasma viscosities were larger than 
after HES 70 (P < 0.05). HES 130 in comparison with HES 70 and 200 caused 
the fastest (30 min vs. 90 min and 150 min after hemodilution; P < 0.05) 
and largest increase of tp02 in comparison to baseline (+93% vs. +33% and 
40%; P < 0.05). In healthy volunteers undergoing acute normovolemic 
hemodilution, the newly designed HES 130/0.4 showed a more pronounced and 
earlier increase of skeletal muscle tp02 in comparison with 
prehemodilution values than HES 70/0.5 or 200/0.5. 

AN 2003:378561 HCAPLUS «LOGINID: : 20100503» 

DN 139:78861 
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AU Standi, Thomas; Burmeister, Marc-Alexander; Schroeder, Frank; Currlin, 



Eike; Schulte, Jan; Freitag, Marc; Schulte am Esch, Jochen 
CS Departments of Anesthesiology, University Hospital Hamburg-Eppendorf , 
Hamburg, Germany 
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TI The effects of hydroxyethyl starch solutions on 

thromboelastography in preoperative male patients 

AB Hydroxyethyl starches (HES) have been shown to decrease clot strength and 
to increase coagulation times assessed by thromboelastog . (TEG). HES with 
minimal anticoagulant side-effects is beneficial for plasma volume expansion 
in the perioperative setting. A comparison of the in vivo effects of 
high, middle and low mol. weight HES solns. on TEG variables has not been 
performed so far. Blood was obtained before and after i.v. infusion (10 
mL kg-1) of either saline, HES 70/0.5/4 (mol. weight in kDa/degree of 
substitution/C2 :C6 ratio), HES 130/0.4/9, HES 200/0.6/9.4, or 
HES 450/0.7/4.6 in 50 otherwise healthy patients. Thromboelastog. was 
performed in 360 (il of 1% celite activated citrated whole blood after 
recalcif ication . HES 450/0.7/4.6 prolonged reaction time indicating 
impairment of the plasmatic coagulation system. TEG parameters indicative 
for platelet function, including angle a, maximum amplitude and 
coagulation time, deteriorated after infusion of HES 450/0.7/4.6 and HES 
70/0.5/4. HES 200/0.6/9.4 and HES 130/0.4/9 impaired platelet 
contribution to hemostasis only partially, decreasing two or one TEG 
platelet parameters, resp. Infusion of HES 450/0.7/4.6 compromises TEG 
parameters more than the other solns. tested, whereas HES 130/0.4/9 has 
the smallest effect. Further outcome-related studies are needed to assess 
the clin. relevance of our findings. 
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L8 ANSWER 5 OF 17 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Hydroxyethylstarch as a risk factor for acute renal failure: is 

a change of clinical practice indicated? 
AB A review. Hypovolemia is extremely common among surgical and 

intensive care patients. The best strategy for volume replacement therapy 
has been the focus of debate for several years. The lack of acceptance of 
hydroxyethylstarch (HES) for volume replacement therapy is most 
likely due to reports of abnormal coagulation and to recently published 



studies indicating neg. effects of HES on renal function. All HES solns. 
are not created equal - they widely differ with regard to their 
physicochem . characteristics (concentration, mean mol. weight (Mw) , degree of 
substitution [DS], C2/C6-substitution ratio). These differences 
have important consequences for adverse effects such as alterations in the 
coagulation process and on kidney function. Conflicting results about the 
effects of different HES solns. on renal function may also be due to 
varying clin. protocols, selection of patients, and different criteria for 
volume replacement. Theor. and documented hazards are associated with each 
kind of volume replacement therapy. There appears to be no reason to banish 
modern HES prepns. with a low or medium Mw (e.g. 70, 130 or 200kD) and a 
low DS (0.4 or 0.5) in patients without pre-existing kidney dysfunction. 
In patients with known renal dysfunction (e.g. plasma creatinine level >3 
mg/dL) , all HES prepns. should be used cautiously and other volume 
replacement regimens (e.g. gelatins) should be considered since no 
convincing data are yet available for the latest generation of HES (Mw 
13 0; DS 0 . 4) . 
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TI Hydroxyethylstarch as a risk factor for acute renal failure: is 

a change of clinical practice indicated? 
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TI Randomized trial of hydroxyethyl starch versus 
gelatine for trauma resuscitation 

AB Previous studies have demonstrated the rapid increase in systemic 

capillary permeability after blunt trauma and its association with poor 
outcome. There are theor. advantages in resuscitation with colloid 
fluids, which are well retained in the vascular compartment during times 
of capillary leak. The aim of this study was to compare the effects of 
post-trauma resuscitation with hydroxyethyl starch 

(HES) (mol. mass, 250 kDa) or gelatine (mol. mass, 30 kDa) , the hypothesis 
being that HES would reduce capillary leak. Forty-five patients suffering 
blunt trauma were randomized on admission to receive either gelatine 
(Gelofusine) (n = 21) or HES (Pentaspan) (n = 24) for the first 24 h, 
after which the choice of fluid was at the discretion of the clinician. 
The mean Injury Severity Score for the HES and gelatine groups were 20.0 
(range, 9-41) and 18.1 (range, 9-32), resp. (p = 0.43). Capillary 
permeability was assessed by urine albumin excretion rate for the first 24 
h. For 5 days the daily mean P02/FI02 ratio, serum C-reactive 
protein, Hb, white cell and platelet counts, prothrombin, and activated 
partial thromboplastin time were recorded. Capillary permeability was 
lower in HES-treated patients during the first 24 h. Log mean (95% 
confidence interval) albumin excretion rate for gelatine and HES groups at 
6 h were 117.5 (84.9) and 46.8 (24.3) ng/min (p = 0.011), at 12 h were 
54.9 (30.0) and 17.2 (7.6) |ug/min (p = 0.001), and at 24 h were 50.5 
(23.4) and 23.6 (16.3) |ug/min (p = 0.030), resp. The mean (95% 
confidence interval) P02/FI02 ratio for the HES and gelatine 
groups 48 h after admission were 324 (44) and 267 (43) mm Hg, resp. (p = 
0.03). The mean (95% confidence interval) serum C-reactive protein in the 



HES and gelatine groups 24 h after admission were 72.4 (19.2) and 105.7 
(30.1) mg/L, resp. (p = 0.03). There were no significant differences in 
any of the hematol. parameters during the first 48 h. The results suggest 
that compared with gelatine, resuscitation with HES reduces posttrauma 
capillary leak. 
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TI Lactated Ringer's solution versus hydroxyethyl starch 
for volume replacement in autologous blood donors with 
cardiovascular disease. A controlled, randomized trial 

AB Autologous blood donors with known cardiovascular disease were randomly 
allocated to receive, following withdrawal of 500 mL of blood, either no 
infusion (control) or a 25 mL/min i.v. infusion of either 1500 mL of 
lactated Ringer's solution (LRS) or 500 mL of 6% hydroxyethyl 
starch (HES) . Starting before phlebotomy, arterial blood pressure 
was measured oscillometrically every 5 min until 90 min after donation. 
Group means showed little difference between the groups in blood pressure 
throughout the monitoring period. The proportion of patients who at least 
once had a > 20% decrease from baseline in systolic blood pressure 
was 3-5 + greater in the control than in the LRS and HES group (50, 
10, 15%). Systolic hypertensive episodes (> 20% increase over 
baseline) were observed more frequently in the LRS than in the control and 
HES group (41, 10, 18%) . LRS and HES, administered at a volume 
ratio to blood loss of 3:1 and 1:1, reduced the incidence of 
systolic hypotensive episodes in autologous blood donors with 
cardiovascular disease. LRS at a 3:1 volume ratio to blood loss 
was associated with a high rate of systolic hypertension. 
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TI Gastric intramucosal pH changes after volume replacement 
with hydroxyethyl starch or crystalloid in patients 
undergoing elective abdominal aortic aneurysm repair 

AB Gastric intramucosal pH (pHi), a surrogate marker of tissue oxygenation, 

falls following abdominal aorta aneurysm (AAA) repair. The authors tested 
the hypothesis that volume replacement with a hydroxyethyl 
starch solution would result in better preserved splanchnic 

oxygenation than would volume replacement with crystalloid solns. This was 
a prospective, randomized, nonblinded study set in a university-affiliated 
community hospital. Thirty patients undergoing elective AAA repair were 
studied. Patients were randomly selected to receive intraoperative and 
postoperative fluid replacement with either hetastarch or crystalloid. 
According to the study protocol, patients could not receive in excess of 
3000 mL of hetastarch. Tissue oxygenation was assessed indirectly by 
measuring pHi using a nasogastric tonometer. Hemodynamic, oxygenation, 
and pHi data were collected preoperatively, preclamp, before unclamping, 
at the end of the procedure and postoperatively for 24 h. Coagulation 
parameters were determined preoperatively and postoperatively for 24 h. There 
were 18 male and 12 female patients, whose mean age was 66±9 yr . The 
intraoperative fluid balance was significantly greater in the crystalloid 
compared with the hetastarch group (4194±1500 mL v2929±1123 mL; 
P=.05, 95% confidence interval [CI] 23 to 2519 mL) . There were no 
significant differences in the amount of intraoperative blood loss or 
postoperative transfusion requirements between the two groups. The 
difference between the preoperative pHi and nadir was 0.07±0.03 in the 
hetastarch group compared with 0.13±0.04 in the crystalloid group (P 
=.001, C10. 03 to 0.09). By multi-variate anal, the only variable that 
influenced the fall in pHi was the type of resuscitation fluid (F 
ratio of 7.63, P =.01). There were no significant differences in 
hemodynamic- and oxygenation-derived variables or coagulation parameters 
between the two groups of patients. The length of mech. ventilation, 
intensive care unit, and hospital stay was comparable between the two 
groups of patients. In patients undergoing major surgery, volume 
resuscitation with hydroxyethyl starch solns. may 
improve microvascular blood flow and tissue oxygenation. 
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TI Effects of a perf luorocarbon emulsion on regional cerebral blood flow and 

metabolism after fluid resuscitation from hemorrhage in conscious rats 
AB Regional cerebral blood flow and metabolism were investigated after addition 
of a 

small volume of perf luorocarbon (PFC) emulsion to the resuscitation fluid 
after hemorrhage. Severe volume-controlled hemorrhage (40 mL/kg body weight 
(bw) withdrawn over 30 min followed by hypovolemia of 30 min 



duration) was induced in conscious rats. While breathing 100% oxygen, the 
intravascular volume was repleted by the infusion of either 6% 
hydroxyethyl starch (mean mol. weight 200,000/0.5; HES) or 
6% hydroxyethyl starch plus perflubron (90% weight/volume 

emulsion of perf luoroctylbromide, 3 mL/kg bw; HES-PFOB) . Two hours after 
fluid resuscitation either iodo [ 14C] antipyrine or 2 [ 1 4C ] deoxy-D-glucose 
were infused. Local cerebral blood flow (LCBF) or local cerebral glucose 
utilization (LCGU) were determined in 34 brain structures using quant, 
autoradiog. Local cerebral metabolism was not disturbed in the HES and the 
HES-PFOB groups after fluid resuscitation, although slight redns. (mean 
-14%) were measured (HES-PFOB vs. HES). The HES-PFOB group showed LCBF 
values that were higher in the different brain structures than those of 
the HES group (mean +30%) . A close correlation was found between LCGU and 
LCBF of the 34 brain structures in both groups (HES: r = 0.96,; HES-PFOB: 
r = 0.98), whereas the LCBF-to-LCGU ratio was reset from 2.2 
mL/|umol in the HES group to 3.4 mL/nmol in the HES-PFOB group. The 
higher blood flows in the HES-PFOB group were sufficient to restore 
cerebral oxygen delivery to normal levels at a reduced arterial oxygen 
content. The results indicate that the addition of a small amount of 
perflubron to HES after fluid resuscitation from hemorrhage results in a 
restitution of cerebral oxygen delivery to normal levels due to an 
increased cerebral blood flow. 
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TI Pharmacokinetic parameters as criteria for clinical use of 
hydroxyethyl starch preparations 

AB The pharmacokinetics of 2 com. hydroxyethyl starch 

prepns., differing only slightly in their pharmaceutical descriptions, 

were determined in volunteers. Significant differences were found, related not 

only to the degree of substitution but also to the position of the 

hydroxyethyl groups on the anhydroglucose skeleton. The C2/C6 

hydroxyethylation ratio seemed to be the most significant for 

determining whether the starch would be slow- or long-acting when used for 

plasma replacement/hemodiln . Such data should be 

included in the pharmaceutical specifications for hydroxyethyl 

starch, because the differences may determine clin. use and efficacy. 
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TI Hydroxyethyl starch as plasma 
expander and its preparation 

AB Hydroxyethyl starch (I) which is degraded in a 

physiol. reasonable time with no residues is prepared by prehydrolysis of 
amylopectin-rich starch, hydroxyethylation to degree of substitution (DS) 
0.15-0.5, and hydrolysis to mol. weight (6-60) + 104, giving I with 
ratio of C-2 substitution to C-6 substitution 8-20:1. Starch was 
washed and partially acetalized with MeOH, solvated with 1% methanolic HC1 
at 40° until the mol. weight was 900,000, washed with 0.1 N NaOH, 
hydroxyethylated in 1 N NaOH at 20° and pH >12, with 

2-chloroethanol (0.77 mol/2.58 mol starch), hydrolyzed with HC1, and 

subjected to ultrafiltration to give I with mol. weight 234,000 and D.S. 

0.26. Complete hydrolysis gave glucose 81.2%, 2-, 3-, and 6-hydroxyethyl 

glucose 12.42, 2.70, and 1.33%, resp., and bis (hydroxyethyl ) glucose 

isomers 1.04%. 
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TI Lung and muscle water after crystalloid and colloid infusion in septic 
rats: effect on oxygen delivery and metabolism 

AB The effect of crystalloid infusion on extravascular lung water and muscle 
water in septic rats was compared with that of colloid infusion. The 
relationship of lung and muscle edema to arterial oxygenation and muscle 
energy metabolism during sepsis was also examined Cecal ligation and 
perforation were used to induce sepsis. Five animals served as 
sham-operated controls. Five animals were infused with 0.9% saline solution 
and five with 10% low-mol . -weight hydroxyethyl starch 
(hetastarch) . Thermodiln. cardiac output, plasma colloid osmotic 



pressure, and arterial blood gases were sequentially measured over a 6-h 
interval. At 6 h, a biopsy specimen was taken from the rectus femoris and 
the lungs and adductor magnus muscle were harvested for gravimetric anal, 
(wet-dry/dry weight ratio). The colloid osmotic pressure was 16.1 
mmHg in the control animals, 9.3 mm Hg in the saline solution-infused 
animals, and 21.6 mmHg in the hetastarch-inf used animals at 6 h. The lung 
wet-dry/dry weight ratio was 3.46 in the control animals, 3.74 in 
the saline group, and 3.64 in the hetastarch group (difference not 
significant). Arterial oxygenation was not different in the three groups. 
Muscle wet-dry/dry weight ratio was 3.11 in the control animals, 
2.75 in the hetastarch-inf used animals, and 3.06 in the saline-infused 
group (not significant). There were no differences in skeletal muscle 
energy production or lactate/pyruvate ratio between the three 
groups. Thus, lung and muscle extravascular water is not increased with 
crystalloid as compared with colloid infusion during sepsis despite 
decreases in plasma colloid osmotic pressure. Furthermore, crystalloid 
infusion did not impair tissue energy metabolism compared with colloid 
infusion during sepsis. 
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TI Effect of hydroxyethyl starch on the structure of 

thrombin- and reptilase-induced fibrin gels 
AB The effect of hydroxyethyl starch (HES), a complex 

polysaccharide colloid plasma expander, on the 

structure of fibrin gels was studied turbidimetr ically . HES at conens . as 

low as 2.5 mg/mL shortened the lag phase of turbidity increase and caused 

increased fibrin fiber mass/length ratios in both purified fibrin and 

plasma systems. For purified fibrin gels clotted with thrombin, the 

mass/length ratio increased in a linear fashion from 2.6 to 6.1 

+ 1012 daltons/cm as HES increased from 0 to 15 mg/mL. Fiber 

mass/length ratios for purified fibrin gels clotted with reptilase 

increased from 1.1 to 6.4 + 1012 daltons/cm over the same HES concentration 

range. The addition of 5 mmol/L Ca to either system produced addnl. 

increases in fiber size,. In 1:10 dilns. of plasma, HES shortened the lag 

phase, enhanced the rate of turbidity increase, and increased the final 

gel turbidity. The fiber mass/length ratio for plasma gels 

clotted with thrombin increased from 0.3 to 1.7 + 1012 daltons/cm as 

HES increased from 0 to 20 mg/mL. For plasma gels clotted with reptilase, 

the fiber mass/length ratio increased from 1.5 to 2.4 + 

1012 daltons/cm over the same HES concentration range. The effects of HES are 
comparable to those of dextran at conens. <5 mg/mL and can be explained on 
the basis of HES-enhanced lateral association of fibrin fibers during 
polymerization 
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TI Role on oncotic agents in saving effect of perfluorochemical emulsions in 
hemodilution 

AB Survival prolongation was studied in rats which were hemodild. to a 
hematocrit value of as low as 7, 4, or 1% by stepwise exchange 
transfusion, alternating bleeding through the artery and infusing a 
perf luorochem. (FC) emulsion into the vein, with the combined use of 
oncotic agents taken into consideration to maintain the circulating plasma 
volume Plasma expander (PE) was indispensable to the 

use of FC emulsion for the survival of exchange-transfused rats. As an 
oncotic agent to be combined with FC emulsion, homologous plasma and 6% 
hydroxyethyl starch (HES) solution were better than dextran 
in rats. At the exchange transfusion with FC emulsion + PE, totaling 1.2 
times the volume of blood eliminated, survival effect was better at a 
ratio of FC emulsion to PE of 1:3 than 3:1. Supplementary 

infusions of Fluosol-DA (an improved FC emulsion made isooncotic with 2.7% 
HES) carried out after the exchange transfusion at intervals of 24 h were 
effective in prolongation of survival. 
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TI Hydroxyethyl starches 

AB Hydroxyethyl starches with 2- (hydroxyethyl) glucose to 

6- (hydroxyethyl ) glucose molar ratios of 0.73-1.6, useful as blood plasma 

expanders (no data) , were prepared by reaction of ethylene oxide with starch 

or hydrolyzed starch in the presence of NaOH or KOH (alkali-starch molar 

ratio >2.0). Addition of pyridine [110-86-1] or an inorg. salt, e.g. 

Na2S04 [7757-82-6], to the reaction mixture impeded substitution of 

hydroxyethyl at the 2-position. Thus, 3.2 g ethylene oxide gas was 

introduced during 3 hr into an aqueous solution at 40° containing 4.05 g waxy 

maize starch and 5.0 g NaOH, after stirring 2 hr and cooling, cation 

exchange resins were added, the resins filtered, and Me2CO added to precipitate 

4.0 g hydroxyethyl starch, degree of substitution 0.75 

and 2- (hydroxyethyl ) glucose to 6- (hydroxyethyl ) glucose ratio 

0.78. 
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TI Hydroxyethyl starch as a plasma 

expander. III. Effects of hydroxyethyl starches with various 
degrees of substitution on the blood pressure of rats 

AB Hydroxyethyl starch (HES) [9005-27-0] with 

0 . 47 . sim. 0 . 62 degree of substitution (DS, the ratio of number of 
glucose residues substituted by -EtOH group to the total number of 
glucose residues) appeared to be a useful blood substitute. Blood 
pressure in rats was well maintained in the presence of HES with DS 
0.47-0.92. However, HES with DS 0 . 66 . sim. 0 . 92 increased the sedimentation 
rate of erythrocytes. 
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TI Effects of artificial expander agents on blood viscosity. Comparison with 

human albumin and PAMEG [poly [y- (N-2-morphinylethyl ) -a, L- 

glutamamide ] ] (synthetic polypeptide of glutamic acid) 
AB Dextran of mol. weight 37,500 has less effect on blood viscosity than any 

other artificial expanders such as hydroxyethyl starch 

and poly (pyrrolidinone) [24968-97-6] in the so-called low mol. weight range. 
None of the artificial expanders examined in vitro, including the lowest 
mol. weight dextran Dx 10, decreased the viscosity of normal human blood. 
Human plasma albumin caused a smaller increase in viscosity than any of 
the artificial expanders of comparable mol. size. When 
poly [y- (N-2-morphinylethyl ) -a, L-glutamamide] was dissolved in 
blood plasma, the average increase in viscosity was 157%. The viscosity at 
0.1/sec of a 45% red cell suspension in Ringer's solution was 9.9 centipoise 
(cps) . After the addition of 4 g % albumin the viscosity was 11.6 cps, but 
when 4 g % PAMEG was substituted for the albumin, the viscosity 

was 208 cps. PAMEG is apparently far from being equivalent viscometrically to 
albumin in its effects on whole blood or on suspensions of washed red 
cells . 

AN 1972:94819 HCAPLUS «LOGINID : : 20100503» 

DN 76:94819 

OREF 76 : 15225a, 15228a 

TI Effects of artificial expander agents on blood viscosity. Comparison with 

human albumin and PAMEG [poly [y- (N-2-morphinylethyl ) -a, L- 

glutamamide ] ] (synthetic polypeptide of glutamic acid) 
AU Gregersen, Magnus I. 



CS Coll. Physicians Surg., Columbia Univ., New York, NY, USA 
SO Dextrans, Int. Symp., 1st (1971), Meeting Date 1968, 27-38. 

Editor(s): Derrick, John R. Publisher: Thomas, Springfield, 111. 

CODEN: 2 4GRA5 
DT Conference 
LA English 



=> d his 



(FILE 'HOME' ENTERED AT 16:12:59 ON 03 MAY 2010) 



FILE 'HCAPLUS' ENTERED AT 16:13:08 ON 03 MAY 2010 



LI 2602 S HYDROXYETHYLSTARCH OR (HYDROXYETHYL STARCH) OR ( HYDROXYETHYL ( 

L2 6228 S (PLASMA EXPANDER) OR HYPOVOLEMIA OR (VOLUME REPLACEMENT) OR ( 

L3 158 S LI AND L2 

L4 1765 S (PLASMA EXPANDER) OR HYPOVOLEMIA OR (VOLUME REPLACEMENT) OR ( 

L5 143 S LI AND L4 



FILE ' STNGUIDE ' ENTERED AT 16:14:41 ON 03 MAY 2010 



FILE 'HCAPLUS' ENTERED AT 16:15:09 ON 03 MAY 2010 
L6 1978171 S SUBSTITUTED OR RATIO 

L7 23 S L5 AND L6 

L8 17 S L7 AND (PY<2005 OR AY<2005 OR PRY<2005) 

=> log hold 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 55.61 64.63 



DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) SINCE FILE TOTAL 

ENTRY SESSION 

CA SUBSCRIBER PRICE -14.45 -14.45 

SESSION WILL BE HELD FOR 120 MINUTES 
STN INTERNATIONAL SESSION SUSPENDED AT 16:15:59 ON 03 MAY 2010 



Connecting via Winsock to STN 



Welcome to STN International! Enter x:X 



LOG IN ID : SSPTAEX01623 



PASSWORD: 

****** RECONNECTED TO STN INTERNATIONAL ****** 
SESSION RESUMED IN FILE 'HCAPLUS' AT 16:49:58 ON 03 MAY 2010 
FILE 'HCAPLUS' ENTERED AT 16:49:58 ON 03 MAY 2010 
COPYRIGHT (C) 2010 AMERICAN CHEMICAL SOCIETY (ACS)s 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 55.61 64.63 



DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) 
CA SUBSCRIBER PRICE 



SINCE FILE 
ENTRY 
-14.45 



TOTAL 
SESSION 
-14.45 



=> s molecular weight 

1438592 MOLECULAR 
188752 WEIGHT 
L9 81590 MOLECULAR WEIGHT 

(MOLECULAR (W) WEIGHT) 

=> s (molecular weight) or mw 
1438592 MOLECULAR 
188752 WEIGHT 
81590 MOLECULAR WEIGHT 

(MOLECULAR (W) WEIGHT) 

91236 MW 

L10 167589 (MOLECULAR WEIGHT) OR MW 

=> s 13 and 110 

Lll 17 L3 AND L10 

=> s 111 not 18 

L12 15 Lll NOT L8 

=> d 112 1-15 ti abs bib 

L12 ANSWER 1 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI PRO: hydroxyethylstarch can be safely used in the intensive care 
patient-the renal debate 

AB A review. Correcting hypovolemia is fundamental when treating 
the critically ill. Different hydroxyethylstarch (HES) prepns. 
with different physicochem. characteristics (mean mol. weight (Mw) , 
molar substitution (MS), C2/C6 ratio, balanced/unbalanced) are available. 
The possible detrimental effect of HES on kidney function has become a 
major objection to using HES. This review focuses on the effect of HES on 
kidney function. First and second-generation HES with high Mw 
(>200 kD) and high MS (>0.5) have been shown to impair kidney function in 
some studies of septic patients, especially when using hyperoncotic HES. More 
rapidly degradable HES prepns. (Mw 130 kD; MS < 0.5) did not 
cause deterioration of kidney function in a variety of clin. conditions. 
Even when kidney function was impaired (serum creatinine >1.5 mg/dL) this 
HES preparation was without neg. effect. Dissolving HES in a balanced solution 
instead of saline may further improve the safety of HES with regard to 
kidney function. Dose limitations of the specific HES preparation should be 
carefully considered. Hyperoncotic HES should not be used in patients who 
are at risk of developing kidney dysfunction. In patients without 
preexisting kidney dysfunction there seems to be no neg. effects of modern 
HES prepns. In septic patients with reduced kidney function (serum 
creatinine >2.5 mg/dL) HES should be used cautiously, because studies of 
these patients are not available. Dissolving HES in a balanced solution 
further improves the safety of HES with regard to kidney function. At 
present, there seems to be no good reason to generally ban use of HES in 
our patients. 
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L12 ANSWER 2 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Resuscitation from hemorrhagic shock with hydroxyethyl 
starch and coagulation changes 

AB Administration of fluids to maintain or restore intravascular volume is a 
common intervention after hemorrhagic shock, but there is uncertainty 
whether the choice of fluid significantly influences outcome. Systemic 
parameters, microvascular perfusion, and functional capillary d. were used 
to characterize resuscitation from hemorrhagic shock with 
hydroxyethyl starch (HES) of different mol. wts. 

Studies were made in the hamster window chamber model to determine their 
effects on blood rheol. properties, restoration of perfusion and 
coagulation changes. Moderate hemorrhagic shock was induced by controlled 
arterial bleeding of 50% of blood volume, and hypovolemia was 
maintained for 1 h before resuscitation. Twenty-five percent of blood 
volume was restituted, and recovery was followed over 60 min. Low-mol. weight 
(MW) HES (L-HES) 130 kd, degree of substitution (DS) 0.40, and 
high-MW HES (H-HES) 670 kd, DS 0.75, were used as resuscitation 
fluids. Microthrombi formation was induced by endothelial laser irradiation 
H-HES improved systemic conditions, microcirculatory flow, and metabolic 
recovery after resuscitation when compared with L-HES. Mean arterial 
pressure was significantly improved after resuscitation with H-HES 
compared with L-HES, but lower than baseline and the sham group. Thrombus 
formation was impaired in both groups after resuscitation compared with 
sham. There was no difference in microthrombi formation between low- and 
H-HES for medium and large laser endothelial injuries. Our results 
indicate that fluid resuscitation with HES may increase the risk of 
bleeding, but not necessarily caused by the properties (MW and 
DS) of the colloid. Impairment of thrombus formation seems to be in part 
related to altered hemodynamics and transport inherent to hemodilution, 
leading to lowered platelet availability due to hemodilution and increased 
shear stress at the vessel wall when plasma viscosity is increased. The 
HES MW does not seem to be a factor in compromising platelet 
adherence on stimulated endothelium. The longer initial intravascular 
persistence of H-HES might result in longer-lasting volume effects. 
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L12 ANSWER 3 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Effect of plasma for volume replacement in induced 

hypovolemic shock. A comparative study of low and medium molecular 

weight hydroxyethyl starch substitutes 
AB We studied the relative efficacy of two plasma substitute therapies in a 

canine model for hemorrhagic shock. Anesthetized dogs were bled to 

maintain a mean arterial pressure (mAP) at 50 mmHg and then administered a 



single bolus injection of 6% hydroxyethyl starch (HES) 

with a mol. weight of 70 kDa (HES70 group) or 200 kDa (HES200 group) at a 
volume equivalent to the blood withdrawn. The efficacy of both therapies in 
maintaining the hemodynamic variables, the plasma colloidal and 
crystalloidal osmotic pressure (Pcop and Posm) , and the circulating blood 
volume (CBV) were investigated. CBV was measured by the pulse-dye 
densitometry (PDD) method. After resuscitation, hemodynamic variables 
were better maintained in the HES200 group than in the HES70 group. 
Particularly, mAP, mean pulmonary arterial pressure, pulmonary arterial 
wedge pressure, cardiac index, left ventricular stroke work index, and 
maximum rate of left ventricular pressure change, were maintained at a 
satisfactorily stable level in the HES200 group as compared with the HES70 
group. Moreover, Pcop and CBV in the HES200 group were significantly 
greater than those in the HES70 group. On the other hand, Posm did not 
differ between the two groups. HES200 may be a more effective volume 
replacement therapy than HES70 for induced hemorrhagic shock because of 
improvement and maintenance of hemodynamic variables, CBV and Pcop. 
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L12 ANSWER 4 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Plasma substituents for volume replacement in 

hemorrhagic shock: comparison of low and medium molecular 

weight hydroxyethyl starch 
AB The aim of this study was to assess the relative efficacy of 2 volume 

replacement therapies in a canine model of induced hemorrhagic shock. 

Anesthetized dogs were bled to maintain mean arterial pressure (mAP) at 50 

mm Hg for 30 min and then administered a single bolus injection of 6% 

hydroxyethyl starch (HES) with a mol. weight of 70 kd 

(HES70 group) or 200 kd (HES200 group) at a volume equivalent to the blood 
withdrawn. The authors examined the efficacy of both therapies in 
maintaining hemodynamic variables and splanchnic organ blood flow (ie, 
blood flow through the renal cortex, renal medulla, liver, and pancreas) . 
After resuscitation, hemodynamic variables were better maintained in the 
HES200 group than in the HES70 group. In particular, HES200 better 
preserved mAP, cardiac index, mean pulmonary arterial pressure, pulmonary 
arterial wedge pressure, left ventricular stroke work index, and maximum rate 
of left ventricular pressure change. In both groups splanchnic organ 
blood flows decreased after hemorrhagic shock but increased after volume 
replacement resuscitation. After resuscitation splanchnic organ blood 
flow was greater in the HES200 group than in the HES70 group. The results 
of this study suggest that HES200 is more effective than HES70 as volume 
replacement therapy in a canine model of hemorrhagic shock, as measured by 
improvements in hemodynamic variables and splanchnic organ blood flow. 
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L12 ANSWER 5 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI A study of plasma substitutes for volume replacement 

in intraoperative hemodilution technique ''estimation of circulating blood 

volume by pulse dye-densitometry 
AB The purpose of this study was to exptl. compare the hemodynamic variables, 

plasma colloidal and crystalloid osmotic pressure (Pcop and Posm) , and 

circulating blood volume (CBV) , under normovolemic hemodilution in 

isof lurane-anesthetized dogs. We divided anesthetized dogs into two 

groups: a HES 70 group (hydroxyethyl starch, 

MW=70 kDa, 6% in saline), and a HES 200 groups ( 

hydroxyethyl starch, MW=200 kDa, 6% in 

saline). Hemodilution was produced by exchanging blood (25mL/kg) with 
isovolemic artificial colloid of either HES 70 or HES 200. Measurements 
and sampling were taken before hemodilution, at the end of hemodilution, 
and 30, 60, 120, 180, 240, and 300 min after hemodilution. CBV was 
measured by pulse-dye densitometry (PDD) method. A significant increase 
in mean pulmonary arterial pressure (mPAP), cardiac index (CI), left 
ventricular stroke work index (LVSWI), and maximum rate of left ventricular 
pressure change (LV dp/dt maximum), and a significant decrease in systemic 
vascular resistance (SVR) values occurred after hemodilution in both 
groups. However, mAP, mPAP, pulmonary artery wedge pressure (PAWP) and LV 
dp/dt maximum values in group HES 70 decreased significantly over time 
compared with the pre-hemodilution condition. MPAP, CI, LVAWI and LV 
dp/dt maximum values in group HES 200 increased significantly. After 
hemodilution, CBV and Pcop increased significantly compared with the 
pre-hemodilution condition in both groups. In group HES 70, CBV and Pcop 
decreased from the pre-hemodilution condition over time, but not in group 
HES 200. Moreover, CBV and Pcop in group HES 200 significantly greater 
than those in group HES 70. Posm did not change significantly during any 
of the exptl. periods compared to the pre-hemodilution condition in both 
groups. These results suggest that HES 200 may be more effective than HES 
70 for the normovolemic hemodilution. This is due to an improvement and a 
maintenance in hemodynamic variables, CBV and Pcop. 
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L12 ANSWER 6 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Effects of hydroxyethyl starch infusion on lung fluid 
balance in hemorrhagic sheep 



AB The present study was designed to investigate the effect of relatively low 
mol. hydroxyethyl starch (HES:Mw 70,000) on 

pulmonary hemodynamics and lymph flow balance during resuscitation from 
hemorrhagic hypotension employing instrumented and unanestheti zed sheep 
with chronic lung lymph fistula. After baseline measurements for 2 h, 
animals were bled from a catheter placed in the artery to maintain 
systemic hypotension of 60-65 mmHg . After establishment of hemorrhagic 
hypotension, HES (HES group: n = 6) or normal saline (NS group: n = 5) was 
infused for one hour. The volume of infused solution was equal to the volume 

of 

shed blood in each animal. HES infusion restored systemic arterial 
pressure much more rapidly than NS . HES also produced significant 
increases in pulmonary arterial and left atrial pressures, and cardiac 
output. These parameters at the end of HES infusion were significantly 
higher than those with NS . The actual oncotic pressure gradient 
(plasma-lymph) was transiently widened during HES infusion. Both HES and 
NS infusion produced an increase in lung lymph flow, but these increased 
levels did not show significant differences (4.8±1.6 mL/15 min with HES 
vs. 3.8±1.2 mL/15 min with NS). In conclusion, low mol. HES is a 
useful plasma substitute as it produced a transient beneficial effect on 
the oncotic gradient in pulmonary hemodynamics during the resuscitation 
from hemorrhage. HES solution also did not cause extravascular water 
retention that might induce respiratory disturbance at the early stage of 
resuscitation from hemorrhagic hypovolemia. 
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TI Hemorheological , micro- and macrocirculatory effects of an infusion of 500 

ml of 6% medium-molecular-weight hydroxyethyl 

starch (Haes 200,000/0.5) 
AB The effects of hypervalemic hemodilution on blood macro- and 

microcirculation, blood viscosity; and conjunctional 0 tension were 

studied in healthy humans given a 500-mL i.v. infusion of 6% solution of 

hydroxyethyl starch Haes 200,000/0.5. Blood pressure 

and heart rate remained unchanged during and after the infusion. At 1 h 
after the infusion there was a tendency towards an increase in blood flow 
in the common carotid artery which then returned to normal. The capillary 
circulation as well as the conjunctival 0 partial pressure were increased 
after 3 h. This correlated well with the decrease in plasma viscosity and 
erythrocyte aggregation. The effect of hemodilution using the 
hydroxyethyl starch solution with a substitution degree of 

50% on microcirculation was probably due to the rheol. and not hemodynamic 
effects . 
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L12 ANSWER 8 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Hemodilution with low-molecular-weight 

hydroxyethyl starch after experimental focal cerebral 
ischemia in rabbits 

AB Low-mol . -weight hydroxyethyl starch (hetastarch) was 

administered to rabbits after embolic infarction and the sp. gr . and total 
water content were measured. Evidence of ischemic edema in the hemisphere 
ipsilateral to the embolic arterial occlusion was found, but the measures 
of edema were not different in treated and control groups. Of those 
rabbits suffering severe neurol. deficit, mortality was 2 of 13 in the 
treated compared with 7 of 12 in the control groups. Thus, hemodiln. with 
low-mol . -weight hydroxyethyl starch did not exacerbate 
cerebral edema and may have improved survival in this model. 
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L12 ANSWER 9 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Hydroxyethyl starch as a plasma 

expander: physicochemical properties and enzymic degradation 

AB Hydroxyethyl starch (HES) as a plasma 

expander was subjected to measurements of fundamental physicochem. 
properties as a polymer. In order to investigate the efficacy and 
security for the clin. use, enzymic degradation of HES was studied in vitro 
with Bacillus amyloliquef aciens a-amylase (BLA) and with human 
plasma. A fast decrease of the intrinsic viscosity, r|, of HES in the 
initial stage of degradation with BLA was followed by a gradual decrease and 
approach to limiting values, which depended on the samples. Original and 
degraded samples of HES were fractionated by gel filtration, and several 
properties of the fractions were measured. Different relations between 
r| and weight average mol. wts. ( Mw) were obtained, and the 
structure and some properties of the fractions should be different among 
the original samples; HES is a highly branched polymer. Characteristics 
of HES were noticeable heterogeneities not only in the mol. weight spread 
over very wide region but also in the structure and the degree of 
substitution (D.S.) both inter- and intra-molecularly . Two samples of 
HES, 6-HES and Hessol, having high values of Mw and d.s., 

contained fractions of very high mol. weight and were degraded insufficiently 

with enzyme. Remaining fragments of high-mol . weight could not permeate the 

kidney membrane, suggesting the possibilities of remaining and/or 

accumulation of them in human bodies. On the other hand, Hespander, 

having small a Mw and d.s. was degraded as fast as amylopectin. 

In this HES the substitution of hydroxyethyl groups into amylopectin do 



not affect the validity to prolong the persistence time of the 
plasma expander. Considerable amount of small mols. in 

Hespander, contained originally and produced by degradation, could be excreted 
rapidly and may impair the kidney function, besides the very small mols. 
may be released through vascular wall resulting in the reduction of efficacy 
as the plasma expander and the possibilities of 

accumulation into organs and tissues in human bodies. Thus, the efficacy 
and security of the present products of HES are not reliable as plasma 
expanders, and further investigations and improvements should be required 
for the clin. use. 
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TI Improvement of the flow properties of blood by infusion of low 

molecular weight hydroxyethyl starch 

(Expafusin) in healthy volunteers 
AB The i.v. infusion of the plasma expander Expafusin 

[73666-73-6] into healthy volunteers improved blood rheol. properties and 

flow, and these effects could be maintained for 3 h by repeated infusions. 

Blood and plasma viscosities were decreased, red cell def ormability was 

improved, and erythrocyte aggregation was inhibited. Hematocrit, and 

total blood protein were reduced by the infusion. 
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TI A clinical study of low molecular weight- 

hydroxyethyl starch, a new plasma 

expander 

AB The pharmacokinetics of a new plasma expander, low 

mol. weight hydroxyethyl starch (LMW-HES) [9005-27-0] 

was examined in normovolemic men. At 1 h post-infusion, 13.5% of the total 
dose of LMW-HES injected was excreted in the urine, 50.2% was present in 
the intravascular space, and 36.3% was unaccounted for. At 24 h 
post-infusion, 65.5% of the total dose of injected LMW-HES was excreted in 
the urine, 4.1% remained intravascularly, and 30.4% was unaccounted for. 
The plasma volume increased rapidly from a mean value of 45.7 mL kg-1 to a 
maximum value of 57.9 mL kg-1 immediately post-injection, then gradually 
returned to normal over 24 h. The infusion of an average of 58.1 g had no 



effect on renal and hepatic biochem. indexes. LMW-HES appears to be safe 
and effective, and should be of value clin. when rapid and short-lived 
augmentation of the plasma volume is required. 
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L12 ANSWER 12 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Characterization of hydroxyethyl starch used as a 
plasma expander 

AB Intrinsic viscosities, and number and weight average mol. wts. were determined 
for a com. 

sample of hydroxyethyl starch (I) [9005-27-0] and its 

fractions. The exponent a of the Mark-Houwink equation was 0.27 for 0.1 
M-NaCl aqueous solution and 0.24 for DMF solution, showing that I has many 
branches . 

Compared with the mol. weight, Mw = 18.45 + 104, the 

viscosity was very low, 0.165 dL/g in H20, possibly because of such a 

highly branched mol. configuration. 
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TI Molecular weight, substitution and impurity studies of 
some hydroxyethyl starch plasma volume expanders 

AB Volex and Plasmatonin com. brands of hydroxyethyl starch 

[9005-27-0] plasma expanders exhibited d.s. of 0.65 and 0.57, resp., mol. 
weight of 397,000 and 477,000, resp., and ethylene glycol [107-21-1] % of 
0.01 and 0.01%, resp. D.s. is an important parameter and largely dets. 
the rate of elimination of the substance from the blood. Ethylene glycol, 
a persistent impurity in these infusion solns., was determined by gas 
chromatog. Volex also contained 3 ppm acetophenone [98-86-2] and 3 ppm 
2-phenyl-2-propanol [617-94-7] as impurities. 
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TI Hydroxyethyl starch as a plasma 

expander. IV. Subacute toxicity tests on high-molecular 
weight hydroxyethyl starch 

AB Hydroxyethyl starch [9005-27-0] (7g) dissolved in 100 

ml Ringer's solution (HES-R) was less toxic than the starch dissolved in 0.9% 
NaCl (HES-S) . Rabbits i.v. infused with 90 ml HES-R/kg/day for 1 month 
survived, whereas all those infused with HES-S died. No significant 
change was observed when 10-30ml either HES-R or HES-S/kg/day was 
administered . 
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L12 ANSWER 15 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Hydroxyethyl starch as a plasma 

expander. II. Influences of molecular weight 

of hydroxyethyl starch on its physicochemical and 

biological properties 
AB Hydroxyethyl starch (HES) was studied concerning the 

relation between its physicochem. properties and biol. activities to 

obtain the most desirable plasma expander. Since 

degree of substitution (DS) influences the biol. activity, the mol. weight 
effect was examined with DS at 0.43-0.55. After infusion of 15 ml/kg of 
6% HES solution in saline into rabbits the persistence of polysaccharides in 
blood was determined HES with higher mol. weight was more persistent with DS 
constant The mol. weight had little influence on the amount of reducing sugars 
formed when resistance against pig pancreas a-amylase was tested in 
vitro. HES with DS 0.54 and mol. weight about 216,000 was hydrolyzed with 
HC1 and the physicochem. properties and the biol. activities of the 
hydrolyzates were examined It appeared that hydrolysis of HES with HC1 
resulted in separation into 2 or more intermediate lower mol. weight 
polysaccharides besides the reducing sugar liberation. 
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L16 ANSWER 1 OF 14 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Hydroxyethyl starch (HES) in the urine after multiple 

infusion of HES (450/0.7): physicochemical changes of the substance 

characteristics of a highly substituted, high-molecular 

-weight HES 
AB Unavailable 

AN 2005:1202514 HCAPLUS <<LOGINID: : 20100503>> 
DN 144:17050 

TI Hydroxyethyl starch (HES) in the urine after multiple 

infusion of HES (450/0.7): physicochemical changes of the substance 
characteristics of a highly substituted, high-molecular 
-weight HES 

AU Lesch, Alexander 

CS Germany 

SO (2004) No pp. given Avail.: Metadata on Internet Documents, 
Order No. 28754 

From: Metadata Internet Doc. [Ger. Diss.] 2004, (D1028-2), No pp. given 

URL : http : / /www. meind . de/ search .py?recid=2 8 75 4 
DT Dissertation 
LA German 

L16 ANSWER 2 OF 14 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI The Effects of High Molecular Weight 

Hydroxyethyl Starch Solutions on Platelets 

AB Physicochem. characteristics of hydroxyethyl starch 

(HES) mols. determine their side effects on hemostasis. Our aim in the present 
expts. was to test the antiplatelet effect of novel high mol. weight HES. 
Citrated whole blood was hemodiluted in vitro (0% and 20%) with either HES 
550 (Hextend), HES 600 ( 6%Hetastarch-Baxter ) , HES 200 (Elohaest), or the 
solvent of Hextend in its com. available solution The availability of 
glycoprotein Ilb-IIIa was assessed on nonstimulated and on agonist-induced 
platelets using flow cytometry. Glycoprotein Ilb-IIIa availability 
increased significantly after hemodilution with Hextend and its solvent by 
23% and 24%, resp., but decreased in the presence of 6% Hetastarch-Baxter 
and Elohaest by 18% and 15%, resp., with no significant difference between 
the latter two colloids. This study shows that Hextend does not inhibit 
platelet function as anticipated by its high mol. weight and degree of 
substitution. The unexpected platelet stimulating effect of Hextend is 



unique among the currently available HES prepns. and may, at least in 
part, be induced by its solvent containing calcium chloride dihydrate (2.5 
mmol/L) . The platelet-inhibiting effect of 6%Hetastarch-Baxter was not 
significantly different from that of medium mol. weight HES 200. 

AN 2004:679330 HCAPLUS «LOGINID : : 20100503» 

DN 142:245773 

TI The Effects of High Molecular Weight 

Hydroxyethyl Starch Solutions on Platelets 
AU Deusch, Engelbert; Thaler, Ulrich; Kozek-Langenecker , Sibylle A. 
CS Department of Anesthesiology and Intensive Care, Vienna Medical 

University, Austria 
SO Anesthesia & Analgesia (Hagerstown, MD, United States) (2004), 

99(3), 665-668 

CODEN: AACRAT; ISSN: 0003-2999 
PB Lippincott Williams & Wilkins 
DT Journal 
LA English 
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L16 ANSWER 3 OF 14 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Preparation of high-molecular weight 

antioxidants, and topical skin medicament containing them 

AB High-mol. weight antioxidants consisting of antioxidants modified by 1 or 
>2 polysaccharides having hydroxy, carboxy, or amino functional 
groups are prepared Polysaccharides contains amino sugar and/or uronic acid 
or are selected from cellulose and starch derivs. Also disclosed are 
topical skin medicaments containing 1 or >2 high-mol. weight antioxidants 
described above. These polysaccharides-modif ied antioxidants are stable 
and easily retained on skin surface and exhibit antioxidant activity on 
skin surface by removing active oxygen species. Thus, to a solution of 10.0 
g gallic acid in 200 mL pyridine was slowly added 12.6 g SOC12 under 
ice-cooling, stirred for 1 h under ice-cooling, treated with EtOAc, and 
washed with water a few times, and the EtOAc layer was separated, dried over 
MgS04, concentrated under reduced pressure to give 9.15 g gallic acid chloride. 
To a solution of 0.5 g 2-hydroxypropyl cellulose (Tokyo Kasei Kogyo Inc., 
Japan, viscosity 6-10 mpa.S, degree of substitution of 1, 6.8 mmol) in 30 
mL pyridine was added the acid chloride at room temperature, stirred at room 
temperature for 18 h, treated with 20 mL isopropanol and 20 mL pyridine, 

stirred 

for 2 h to remove excess unreacted acid chloride, and treated with 300 mL 
Et20 to precipitate the product, which was removed by filtration and dried to 
give 1.06 g 2-hydroxypropyl cellulose gallic acid ester (I) (56.0 weight% 
substitution ratio). I showed IC50 of 0.076 mg/mL against oxidation of 
1 , l-diphenyl-2-picrylhydrazylethanol . A lotion containing 0.5 weight% I at 0.2 
g/day applied on a back of hairless mice prevented the wrinkle formation 
when the mice were irradiated by UVB at 100 mj/cm2 three-times per wk for 
2 0 wk. 
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L16 ANSWER 4 OF 14 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Effects of resuscitation with hydroxyethyl starch 

(HES) on pulmonary hemodynamics and lung lymph balance in hemorrhagic 
sheep; comparative study of low- and high-molecular- 
weight HES 

AB Studies of extremely low- and high-mol . -weight HES were performed to evaluate 
the effects of these solns. on lung lymph filtration during resuscitation. 
Conscious sheep were bled from an arterial line to maintain shock. After 
2 h of hemorrhage, the following solns. were infused for 1 h: low-mol . -weight 
HES (mol. weight 70,000, substitution fractions 0.5-0.55); high-mol . -weight HES 
(mol. weight 450,000, substitution fractions 0.65); normal saline. The amount 
of solution infused was the same as the volume of blood lost. Both low- and 
high-mol . -weight HES equally restored systemic arterial pressure and cardiac 
output and increased pulmonary microvascular pressure. However, the 
actual oncotic pressure gradient (plasma/lymph) rose transiently during 
infusion of low-mol . -weight HES, while high-mol . -weight HES increased the 
oncotic pressure gradient even after cessation of the infusion. Lung 
lymph flow during and after resuscitation with low-mol . -weight HES and saline 
rose significantly from the preshock value. There was no significant 
difference between low-mol . -weight HES and saline with respect to effects on 
lung lymph flow. However, lung lymph flow after high-mol . -weight HES was 
less than that after low-mol . -weight HES. These data suggest that 
low-mol . -weight HES is as useful as a plasma substitute as high-mol . -weight HES 
but has the possibility of increasing lung lymph filtration during the 
early phase of resuscitation. 

AN 2002:41206 HCAPLUS <<LOGINID: : 20100503>> 

DN 137:195249 

TI Effects of resuscitation with hydroxyethyl starch 

(HES) on pulmonary hemodynamics and lung lymph balance in hemorrhagic 
sheep; comparative study of low- and high-molecular- 
weight HES 

AU Kaneki, Toshimichi; Koizumi, Tomonobu; Yamamoto, Hiroshi; Fujimoto, 

Keisaku; Kubo, Keishi; Shibamoto, Toshishige 
CS First Department of Internal Medicine, Shinshu University School of 

Medicine, Shinshu, 390-8621, Japan 
SO Resuscitation (2002), 52(1), 101-108 
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L16 ANSWER 5 OF 14 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Effects of high-molecular-weight 

cryoprotectants on platelets and the coagulation system 
AB The objective of this study is to examine the effects of the most widely 

used high-mol . -weight cryoprotectants on the coagulation system. Dextran, 

hydroxyethyl starch (HES), polyvinyl pyrrolidone (PVP), 

polyethylene glycol (PEG), and albumin were added at different concns. in 
the range between 0.01-1% (w/v) to solvent/detergent-treated plasma. 
Using a STA/STA Compact coagulation analyzer the following clotting tests 
were performed: prothrombin time (PT) , activated partial thromboplastin 
time (APTT), thrombin time (TT), Factor V, and Factor VIII percentage of 
activity. PVP and PEG caused a significant increase in APTT, a decrease 



in Factor VIII percentage of activity, and a slight decrease in TT, while 
PT and Factor V percentage of activity remained unchanged. Dextran, HES, 
and albumin did not effect the clotting tests. The effect of 
high-mol . -weight cryoprotectants on platelets was assessed by 
platelet-induced clot retraction (PICR) and aggregation with thrombin and 
agglutination with ristocetin. Platelet aggregation and agglutination 
were unaffected by all cryoprotectants tested; however, PICR was 
significantly reduced in the presence of PVP or PEG. Possible mechanisms 
by which PVP and PEG interfere with the coagulation system are discussed. 
We also raise issues concerning the development of one-step blood 
cryopreservation techniques which do not require cryoprotectant removal 
prior to transfusion. (c) 2000 Academic Press. 
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DN 134:175168 

TI Effects of high-molecular-weight 

cryoprotectants on platelets and the coagulation system 
AU Bakaltcheva, Irina; Ganong, Jason P.; Holtz, Bonnie L . ; Peat, Raquel A.; 

Reid, Thomas 

CS Transfusion and Homeostasis Medicine, Walter Reed Army Institute of 

Research, Silver Spring, MD, 20910, USA 
SO Cryobiology (2000), 40(4), 283-293 
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L16 ANSWER 6 OF 14 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI First human studies with a high-molecular- 
weight iron chelator 

AB The release of free, reactive iron from cellular iron stores has been 

implicated as an important contributor to tissue damage in a variety of 
clin. situations, including ischemia and reperfusion injury, hemorrhagic 
shock, and burn injury. Deferoxamine mesylate (DFO) , the only iron 
chelator currently approved for clin. use, is used for the treatment of 
iron overload, including acute iron poisoning and treatment of chronic 
iron overload in transfusion-dependent anemias such as p-thalassemia . 
However, it is not suitable for acute care situations because of its 
toxicity, primarily hypotension when given at high i.v. doses, and its 
short plasma half-life. We have produced a high-mol . -weight iron chelator by 
chemical coupling DFO to hydroxyethyl starch. This novel 
chelator (HES-DFO) was administered to healthy male subjects by i.v. 
infusion over a 4-h period. The drug was well tolerated, and signs of DFO 
acute toxicity were not observed Maximum plasma chelator levels of approx. 3 
mmol/L were achieved with HES-DFO, which is more than an order of 
magnitude higher than has been reported with injections of DFO. Drug 
residence time in plasma was markedly prolonged, with an initial half-life 
of 22 to 33 h. Urinary iron excretion was 7.1 ± 2.2 mg in 48 h in the 
highest dose group, as compared with 0.06 ± 0.15 mg in control subjects 
who received normal saline infusions. I.v. infusion of HES-DFO is well 
tolerated, produces substantial and prolonged plasma chelator levels, and 
markedly stimulates urinary iron excretion. 

AN 2000:430799 HCAPLUS «LOGINID: : 20100503» 

DN 133:37931 

TI First human studies with a high-molecular- 
weight iron chelator 

AU Dragsten, Paul R.; Hallaway, Philip E.; Hanson, Gregory J.; Berger, Arthur 
E . ; Bernard, Bruce; Hedlund, Bo E. 

CS Biomedical Frontiers Inc, Minneapolis, MN, 55414, USA 
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L16 ANSWER 7 OF 14 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Comparison of effects of low molecular weight starch (Pentastarch) and 
high molecular weight starch (Hetastarch) on 

RBC sedimentation and hematopoietic stem cell colony formation 
AB In allogeneic bone marrow transplantation (BMT) in patients with ABO 
incompatibility, high mol. weight hydroxyethyl starch 

(Hetastarch, HS) sedimentation method has been used to prevent hemolytic 
reaction while collecting enough stem cells. Since HS is known to have 
many adverse reactions, low mol. weight starch (Pentastarch, PS) has been 
developed. To compare the effects of 6% HS, 6% PS and 10% PS on the RBC 
sedimentation we measured erythrocyte sedimentation rate (ESR) , to 
evaluate the in vitro effects of PS and HS on the number of colony forming 
unit of granulocyte/monocyte (CFU-GM) and CFU-Mix colonies, we used 8 bone 
marrow aspirates and 2 buffy coats from 10 different donors. Also, we 
measured hematocrits and the number of RBC from supernatants . Finally, to 
evaluate the effect of different concns. of hydroxyethyl 
starch (HES) on colony formation, we measured the number of CFU-GM 
and CFU-Mix colonies of mononuclear cells isolated by Ficoll-Hypaque 
method at different concentration of HES. In 12 samples, whereas all HES 
increased the ESR, both 6% HS and 6% PS elevated ESR equally, but 10% PS 
markedly elevated ESR compared to other HES. In bone marrow aspirates and 
buffy coats from 10 different donors, there were no statistically 
significant differences between HS and PS groups for the number of CFU-GM and 
CFU-Mix colonies, hematocrits and the number of RBC(P>0.05) . Concns. of more 
than 5% PS and HS (volume/volume) suppressed formation of CFU-GM and CFU-Mix 
colonies. These data suggest that 10% PS is more effective than 6% HS in 
RBC sedimentation without affecting colony formation of hematopoietic stem 
cells. Therefore, 10% PS can replace 6% HS for RBC separation in ABO 
incompatible BMT. 
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Hee-Sun; Kim, Chun-Choo; Kim, Won-Il; Kim, Dong-Jip 
CS Division of Hematology-Oncology, Department of Internal Medicine, College 

of Medicine, The Catholic University of Korea, S. Korea 
SO Bulletin of the Catholic Research Institutes of Medical Science, Catholic 

University of Korea (1997), 25(1), 1-7 
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L16 ANSWER 8 OF 14 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI High molecular weight forms of deferoxamine: 



novel therapeutic agents for treatment of iron-mediated tissue injury 
AB The use of novel high mol. weight forms of con jugated-def eroxamine (DFO) 

(i.e., dextran-DFO and hydroxyethylstarch-DFO conjugates) in the 

treatment of exptl. acute iron poisoning is reported. 
AN 1991:422150 HCAPLUS «LOGINID : : 20100503» 
DN 115:22150 
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TI High molecular weight forms of deferoxamine: 

novel therapeutic agents for treatment of iron-mediated tissue injury 
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SO Advances in Experimental Medicine and Biology (1990), 
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TI Alternate dosage regimens for high-molecular- 
weight hydroxyethyl starch 

AB Six percent high-mol . -weight hydroxyethyl starch (HES) 

[9005-27-0] was used in the standard 500-mL dose and in various decreased 
doses to assess the efficacy of alternate dosage regimens for granulocyte 
procurement. When used in full strength, yields of 0.57 + 1010/L of 
blood processed (LBP) were obtained. When HES was used in only the first 
2 passes, the subsequent 3 passes with acid-citrate-dextrose, decreased 
the yield to 0.14 + 1010/LBP. Reversing this procedure gave yields 
of 0.06 + 1010/LBP (without HES) and 0.49 + 1010/LBP when HES 
was added during the next 2 passes. When the HES dose was decreased to 
1/2 strength on the 2nd consecutive day of leukacytapheresis , the 
granulocyte yields were decreased from 0.57 + 1010/LBP to 0.42 
+ 1010/LBP. Use of 1/2 strength HES on lst-time donors gave yields 
of only 0.35 + 1010/LBP. Infusion of the entire 500 mL doses of HES 
1/2 h prior to the procedure produced low yields of 0.20 + 1010/LBP, 
indicating that HES must be present during the centrif ugation and separation 
procedure in order to enhance yields. Thus, alternate dosage regimens of 
this form of HES are not advisable and that optimal yields are produced 
when 500 mL of the 6% solution is used during the collection procedure. 
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TI Alternate dosage regimens for high-molecular- 
weight hydroxyethyl starch 
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TI Pharmacokinetics of high molecular weight 
hydroxyethyl starch in dogs 

AB The elimination of high-mol . -weight hydroxyethyl starch 

(Hespan) (HMW-HES) [9005-27-0] was determined in dogs. Dogs were 
divided into 2 groups, one of which was bled 25 mL/kg. Both groups were 
given 25 mL of 6% HMW-HES solution/kg over 30 min. There was no 
significant difference in plasma concentration-vs-time profiles between the 2 
groups. The biol. half-life averaged 7.5 and 8.4 days in control and bled 
dogs, resp. The renal clearance of HMW-HES diminished 



considerably in both groups during a 7-day period. Despite large 
interanimal variations in renal clearance, there was no significant 
difference between the groups. 
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hydroxyethyl starch in dogs 
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L16 ANSWER 11 OF 14 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Elimination of high molecular weight 
hydroxyethylstarch in rats 

AB The elimination of high mol. weight hydroxyethylstarch (HMW 

-HES) [9005-27-0] was studied in rats. Ten animals received a single 
i.v. dose of 0.9 g/kg HMW-HES, labeled with 14C on the 
hydroxyethyl group. Twenty eight days later, 74.1 and 10.9% of the 
administered radioactivity had been excreted in the urine and feces, resp. 
The urinary excretion rate of radioactivity declined triexponentially with 
a terminal half-life of 18.7 days. The rats were divided into 3 groups 
and were sacrificed after 8, 18, and 28 days. Following administration of 
the compound, the total radioactivity in organs and the carcass was determined 
There was a gradual decrease in overall radioactivity remaining in the 
body. Among different organs examined, the radioactivity in the spleen 
appeared to increase gradually which is in contrast to the decrease in the 
other organs. After 28 days, approx. 12.5% of the dose remained in the 
carcass and 1.9 and 1.7% were in the liver and spleen, resp. The results 
of this study showed that all of the administered radioactivity could be 
accounted for following the administration of HMW-14C-HES. 
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TI Changes in the molecular composition of circulating hydroxyethyl 

starch following consecutive daily infusions in man 
AB The hydroxyethyl starch (HES) [9005-27-0] recovered 

from the intravascular space 10 min following the injection into 
volunteers on days 1, 2 and 3, was of a narrower mol. size distribution 
than the injected material, with a noticeable shift to mols. of a low mol. 
weight (LMW) size. The HES in the sampled plasma 24 h postin j ection on days 
1, 2 and 3 consisted of mols. possessing a LMW distribution, concomitantly 
with a slight shift to mols. of a larger mol. size. The HES recovered 
from the bloodstream 480 h after the 3rd and final injection consisted of 



mols. possessing an intermediate size distribution, between LMW and high 

mol. weight (HMW) size material. Apparently, large HES mols. 

contained in the injected material are eliminated from the bloodstream; 

the HMW fraction at least partially by a-amylase mediated 

catabolism, and the resulting LMW fraction by excretion. 
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L16 ANSWER 13 OF 14 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI The formation of high-molecular-weight 

complexes from serum amylase and colloidal plasma substitutes 
AB The distribution of mol. wts. of human blood serum amylase was studied by 

gel filtration of serum, obtained before and after infusion of the 

colloidal plasma substitutes, hydroxyethyl starch, 

dextran, and gelatin, resp. Both in serum, drawn after i.v. infusion of 
hydroxyethyl starch, and in a solution of 
hydroxyethyl starch with serum, a significant increase 

in the mol. weight of serum amylase was observed The occurrence of this 
macroamylase may be explained by the formation of aggregates between 
hydroxyethyl starch and amylase. Because of its high 

mol. weight, the elimination of this enzyme-substrate-complex is retarded, 
thus leading to the observed increase of serum amylase activity. In contrast 
to these observations concerning hydroxyethyl starch, 

no change in the apparent mol. weight of serum amylase was observed following 
the infusion of either gelatin or dextran or their solns. with serum. 
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TI Replacement of plasma by high molecular weight 
substances 

AB A review with 27 references. The requirements for colloidal plasma 

substitutes, the physicochem. characterization of synthetic colloids, the 
historical development of plasma substitutes, and a number of specific 
polymers in use, including dextrans, gelatins, poly ( vinylpyrrolidone ) and 
hydroxyethyl starch, are discussed. 
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